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METHOD AND SYSTEM OF REAL-TIME OPTIMIZATION AND 
IMPLEMENTATION OF CONTENT AND ADVERTISING PROGRAMMING 
DECISIONS FOR BROADCASTS AND NARROWCASTS 

5 BACKGROUND OF THE INIVFNITIONI 

The method, system and apparatus of the present invention relate 
generally to real-time optimization of broadcasts* and narrowcasts' program 
element and advertising element content, based on a real-time stratification of 
viewers or listeners cun-ently receiving the broadcast or narrowcast programming 
10 elements or advertising elements via the internet. (Collectively, such 
programming elements and advertising elements are refen-ed to herein simply as 
the "contenf ). 

Prior to this invention, real-time optimization of programming and 
advertising on a seven day-a-week. twenty-four hour-a-day basis has not been 

15 practical, based on human decision-making and existing audience tracking 
methodologies. For example, Arbitron, Nielsen and similar rating services are 
currently available to radio and television broadcasters, but they typically do not 
deliver information as to the "success" of, or audience reaction to, a particular 
advertisement or programming element sooner than overnight. Usually, the 

20 ratings come weeks or even months after the content in question has been 
broadcast or narrowcast. Programming consulting services are commercially 
available as well. These consulting sen^ices provide advice on programming 
content in some specific broadcast fomiats (e.g. "top forty** music). In key 
markets their advice is often predicated on sales of pop "singles,** which is a very 

25 indirect surrogate for the actual music listening behavior pattems of audiences. 
Up until now, such consulting services have proven to be controversial, as their 
immediate benefit to advertisers or others outside of the music industry has been 
far from clear. 

It IS currently possible to track the number of internet listeners or viewers 
30 via automated monitoring of the traffic traversing a particular router, switch, or 
other similar networic device. In this invention, real-time networic traffic data is 
collected, characterizing the aggregate audience of intemet viewers or listeners 
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and measuring the number of those audience members being gained or lost per 
unit time, immediately before, during, or immediately following particular content 
is broadcast or narrowcast. This tracking serves two purposes: the 
development of a historical record of the empirically determined gain or loss of 
5 audience participants associated with each content element, and the real-time 
optimization of content being broadcast or narrowcast. Essentially instantaneous 
optimization of content choices is accomplished through an automated decision 
process that uses real-time audience levels, gains, and losses In conjunction with 
the historical track record of possible choices for follow-on content. The 
10 likelihood of achieving user-specified business goals Is maximized through the 
empirically optimized choice of immediately subsequent content elements to be 
offered to the audience. Such business goals may include, but are not limited to: 

(a) maximization of total audience; 

(b) maximization of audience for content elements to be preferentially 
15 promoted by ensuring their transmission as "favored lead" elements 

when measured audiences are high due to popular predecessor 
elements; 

(c) maximization of advertising profits by avoiding penalties or "make 
good" situations, due to the delivery of advertising with conti^ctually 

20 guaranteed audience levels when such levels do not in fact exist; 

(d) maximization of advertising profits by ensuring high audience 
premiums are obtained when possible, via Uie automated delivery of 
premium-paying advertising when strong audiences exist; and 

(e) maximization of profits through the offer of services whereby 
25 advertisers with more than one advertising message are assured tiiat 

their more popular advertisements will be preferentially transmitted to 
audiences over time, based on accumulating empirical information on 
the audience level gains and losses associated with each such 
message. 

30 The utility of this new method of business is extended by using its real- 

time audience measurement to optimize programming in other transmission 
formats where equivalent measurements are difficult or impossible. Many 
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Stations are now transmitting identical progrannming via the internet as well as 
traditional broadcast and cable technologies. Under this new invention, internet 
listeners or viewers serve as behavioral sunxDgates for all contemporaneous 
listeners or viewers across all transmission fomnats. Measurement of internet 
5 audience behavior in real-time permits the real-time optimization of content 
choices transmitted simultaneously across all transmission formats: not just on 
the intemet This will also pemiit the economical study of a potentially very much 
larger audience sample (relative to traditional rating protocols, surveys, focus 
groups, etc.) as the entire instantaneous intemet audience will be inexpensively 

10 and continuously monitored. 

Intemet transmitting technology generally gives local content providers 
world-wide reach. In doing so, the intemet broadens both the potential audience 
and the possible advertisers for a particular transmitted programming data 
stream. Existing intemet traffic measurement technologies provide information on 

15 the IP domains and geographical locales of transmission listeners and viewers. 
Thus, this new system and method of business also pennits: 

(i) the stratification of rating audiences by locale; 

(ii) the optimization of advertising and programming content choices in 
light of instantaneous audience at a favored "significanr locale; 

20 and 

(iii) the support of multiple advertising data streams with individually 
optimized programming and advertising content choices. 

SUMMARY OF THE INVENTION 
In view of the aforementioned problems in the current transmission 
25 system, it is an object of the current invention to provide real-time stratification of 
viewers or listeners currentiy receiving broadcasts or namowcast content or 
advertising via the intemet. 

It is further an object of the current invention to provide real-time data on 
the intemet viewers or listeners gained or lost, derived from network packet or 
30 kilo bit per second traffic data within time slices of an art)itrary useful size (e.g., a 
fraction of the length of a pop music "single"). 
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It is further an object of the current invention to provide instantaneous 
delivery from digital storage to the internet and other transmission modes of 
multiple programming content and advertising choices of songs of a different 
type (for example oldies, rock fusion, country/westem, etc.). classical 
5 perfonmances by different artists or different periods or different composers, or 
using different instrumental settings and advertising spots' of different length by 
different sponsors or different styles. 

It is further an object of the cunrent invention to utilize, as needed or as 
desirable, one or more of a multiplicity of automated, potentially continuously 

10 **leaming" decision systems (e.g., expert systems, genetic algorithms, and/or 
neural networks, as well as deterministic logic) with which to optimize 
programming and advertising choices in real-time, using stored content in light of 
the stratified viewer or listener behavioral data being obtained. 

The use of the invention should permit broadcasters and narrowcasters to 

15 obtain higher ratings, relative to inflexible, predetennined programming or 
unpredictable, real-time human-made programming decisions made without the 
benefit of real-time audience data. Higher ratings should command high 
advertising revenues. 

The ability to offer advertisers real-time optimization of their messages 

20 should in itself command a premium. Advertisers who detect that a particular 
form of their message results in a significant number of "turned off viewers or 
listeners in a particular programming context will be able to have such a 
message replaced automatically, potentially as early as the next reserved slot. 
This should be particularly advantageous in context where events beyond the 

25 advertiser's control or human programmers preplanning act to influence viewer 
or listener receptivity. For example, the effectiveness of alternative 
advertisements from a single fast food chain may vary in a baseball broadcast, 
based on whether a home team is winning, losing or sitting out a rain delay. This 
baseball game example also illustrates the potential utility of the invention for 

30 advertising optimization, even when no programming content optimization is 
possible. 
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Another significant advantage of this invention would be to those in the 
political arena who would be able to tailor their messages based on consumer 
demographics. Furthennore. the politicians and their consultants would be able 
to determine the effectiveness of messages with particular listening demographic 
5 . groups. The invention's decision tools will use the extensive real-time data 
obtained from internet broadcasts and nan^owcast as a conditional sunogate for 
similar but unobtained real-time viewer or listener behavior data pertaining to 
traditional broadcast or narrowcast transmissions (via television, radio, cable, 
etc.) of the same content or advertising. In other words, to the extent empirically 

10 justifiable, the internet viewer or listeners will act as a continuous sample set, 
modeling the behaviors of all viewer or listeners receiving the content and 
advertisement through soy means. 

Accomplishment of this objective predictably will entail the use of 
proprietary correlation data, reflecting the similarities and differences of viewer or 

15 listener behavior on the internet vis-a-vis the behavior of those receiving content 
and advertising via other transmission modes. The invention will be able to 
utilize and generate correlation data obtained in either or both of the two 
proprietary modes: either as data available from and/or provided to a commercial 
consulting service, or as enterprise-specific data pertaining to the content 

20 provider's own broadcasts or narrowcasts. 

The invention will reflect the behavior of internet viewers or listeners in a 
way that traditional ratings do not, as their measurements typically are made in 
defined metropolitan areas. By contrast, data collected from the internet will 
permit stratification of listeners and viewers by geographical locations tiirough 

25 their IP addresses, and this stratification can both inform and be reflective of the 
outcome of the automated decision process. For example, advertising rates can 
reflect the differential values and local and distant viewers to local versus 
national or global enterprises. As a second example, audience members with 
".com" domain addresses may have different value to advertisers than those in 

30 ".edu" or ".mil" domains. Differences in domain address types being defined 
herein as "domain type." In another example, the programming-driven gains 
and losses of foreign listeners to internet public radio shows might usefully be 
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discounted relative to audience gains and losses of local contributors or U.S. 
taxpayers. In a significant advantage of the invention, real-time stratification of 
internet listeners or viewer by IP addresses will permit locale-appropriate 
advertising to be provided to them through the use of parallel streams of digital 
5 signals. For example, traffic reports normally sent to a metropolitan area can be 
replaced in the distant audience intemet data stream with an advertisement or 
other content. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a block diagram describing the components of the system for 

10 real time optimization and implementation of content, including both advertising 
and programming decisions for broadcasts and nanrowcasts. 

Figures 2 - 4 are logical flow charts depicting one possible 
implementation of the real-time content selection software. 

DETAILED DESCRIPTION OF THE INVENTION 

15 Figure 1 shows a block diagram of the system, based around the real time 

content selection module 10, which includes one or nrKDre algorithms to analyze 
audience behavior and correspondingly optimize the content of a particular 
channel of data in real time. The algorithm(s) which are included in the real-time 
content selection module 10 may be based on deterministic logic, fuzzy logic. 

20 statistical regression analysis, neural networks or other optimization techniques. 
The real-time content selection module 10 would also contain or have electronic 
access to a pre-programmed default content schedule. Using whatever decision 
algorithm(s) it contains, the real-time content selection decision module "decides" 
to make changes in the pre-programmed default program content based on real- 

25 time measurements of viewer or listener behavior. 

Statistics characterizing data requests from viewers/listeners to the router 
or switch 35 are collected by a real-time network traffic data tracking module 40, 
This information is stored in the log 1 5 for off-line research analysis and is also 
provided continuously to the real-time content selection module 10. It is 

30 prefeaed that the Mutti Router Traffic Grapher, available under the GNU General 
Public License from the Department of Electrical Engineering of the Swiss 
Federal Institute of Technology - Zurich, be used for real-time traffic data 
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tracking module, 40. MRTG combines a PERL script a C program, and the 
Simple Network Management Protocol (SNMP) to obtain, manipulate, and report 
data characterizing traffic traversing a router 35 on the intemet. For the 
commercially available router 35, many choices exist, such as those from Cisco 
5 Systems. Commercially available neuters, switches, and related network devices 
broadly support SNMP and thus are readily interrogated by MRTG or other 
similar real-time traffic data tracking software. 

Using the traffic real time network traffic prDvided to tt by module 40, the 
real-time content selection module 10 determines its content decisions and 

10 stores them within the log 15 for offline research analysis and parameter 
optimization. After storage in the log 15. the network traffic data from tracking 
module 40 and the content selection decisions from real-time content selection 
module 10 offline data can be combined off-line with other data to form a 
database of stratified historical information 19. The historical database reflects 

15 the relative "effectiveness" of a particular advertising or programming content 
segment by conelating its identity with network traffic totals, network traffic 
gained or lost, the geographic location of viewers or listeners during it, time and 
date of transmission, and the effectiveness of predecessor and successor 
content elements. 

20 Infomnation on available content can be found in the available 

programming content and ad database 18. The available content elements are 
annotated in the available content and ad database 18 based upon the various 
effectiveness metrics that have been accumulated conceming those elements in 
the stratified historical database 19. The digitally stored programming and ad 

25 elements listed in the available content database 18 are themselves stored in 
commercially available mass storage 20; such mass storage is sometimes 
refen^ed to as a "digital jukebox," "video server." etc. The preferred hardware for 
the commercial mass storage 20, is the Sony CDL-1 100-20 holds up to 100 CD 
disks, totaling 65 Gigabytes of "near on-line" digital storage with two CD drives 

30 and a robotic "picker." One such jukebox is capable of holding thousands of 
content elements. Nothing prevents the existence of more than one such mass 
storage device within the invention system and method of business, and new 
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mass storage technologies further expand the possibilities for large-scale 
storage. For example, the Sony OSL-6000 is a possible altennative choice, 
holding up to 78 Gigabytes of data using ISO standard cartridges instead of 650 
Megabyte CDs. Either choice is compatible with the Microsoft Windows NT 
5 operating system, and both support SCSI cable connections, thus penmitting a 
standard PC njnning the NT operating system to perform the functions of a 
Content Selection Control module, 25. Of particular interest conceming such 
jukebox mass storage is the disk exchange time for any robotic picker involved 
therein, as it will substantially determine the lead time needed by the real-time 

10 content selection module 10 to queue up the next programming or advertising 
content element to be transmitted. The timing of trigger events, prior to the end 
of any content element, will need to ensure that the disk exchange time (and 
hence the much shorter automated decision process) occurs during the 
concluding element, so that "dead" time does not occur in the transmission. For 

15 illustration, published specifications for a Sony CDL-1 100-20 suggest a "robotics 
only" average disk exchange time of 12.2 seconds. 

When the real time content selection module 10 chooses a particular 
segment to be presented, it contacts the content selection control module 25, 
The content selection control switching module 25 accesses the mass storage 

20 20 containing the digitized programming and advertising elements and fonA^ards 
the desired data to the streamed delivery software 30, As will be further 
described below, this software 30 provides streams of data to viewers/listeners 
using different methods. Optionally included in this system is studio content and 
control override 45, which permits humans to view the automated decisions 

25 recommended by the real time content selection module 10 via the console 
status display 12 and then override them if necessary or desirable. (The system 
could also operated in an unattended mode.) 

Real time tracking module 40 that measures intemet traffic is in wide use. 
This module feeds data to the real-time content selection module 10 and the log 

30 15 for off-line research. As a relevant example, Michigan State University 
monitors the traffic entailed in delivery of WKAR-FM and related content to its 
netcasting listenership, Intemet netcasting is accomplished using standard 
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streamed delivery software, such as that available from Real Networks. It is 
preferred that RealServer 7.0 from RealNetworks, Inc.. is one possible cun'ent 
choice for streamed delivery software, 30. 

As described below. Figures 2-4 detail one possible decision algorithm 
5 that could be implemented as the real-time content selection module within the 
system and method of business described herein. As disclosed in process block 
48 of Figure 2, once an elapsed time or other event triggers the real-time content 
decision software, the most recent netcasting traffic data is requested and 
received from the real-time data tracking module. Process block 50 determines if 

10 it is the time of day for a flagged mandatory scheduling element in the pre- 
programmed default schedule. If decision block 50 determines that time of day 
is flagged for a mandatory scheduling element, process block 55 instnjcts the 
control content selection switch to transmit the mandatory content. Process 
block 60 then writes the decision result to the console's status display. If 

15 decision block 50 detemiines the time of day is not flagged for a mandatory 
scheduling element, then decision block 70 looks to see if the aggregate traffic 
and traffic change data fall within pre-determined "nominal level." If decision 
block 70 determines the aggregate traffic and traffic change data fall within these 
"nominal levels," then in process block 75. the content control selection switch is 

20 instructed to transmit a pre-programmed schedule event. This decision result is 
written to the display status console in process block 60. Whether process block 
60 has been reached via block 55 or block 70. the result is written to the log in 
process block 80. The real-time content selection module hibernates until the 
next timed triggering event, as shown in process block 85. 

25 As best described in Figure 3, should decision block 70 in Figure 2 

determine the aggregate traffic level and/or the traffic change data fail outside of 
a pre-determined "nominal level," decision block 90 of the system then looks to 
see whether the instantaneous aggregate traffic is above expectation. If decision 
block 90 determines the instantaneous aggregate traffic is above expectation, 

30 then decision block 100 looks to see whether the next element should be an 
advertisement per the pre-programmed default schedule. If the next element 
should be an advertisement per the schedule, process block 110 identifies the 
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least recently played of the time eligible, highest premium payment rate 
advertisements in the available content and ads database and then instmcts the 
content control selection switch to transmit the identified advertisement. This 
decision result is written in process block 120 to the console status display and is 
5 subsequently written to the log in process block 130. The real-time content 
selection decision module then hibernates until the next triggering event, as 
shown in process block 140. 

Should decision block 100 determine the next element is not an 
advertisement per the pre-programmed default schedule, the decision block 150 

10 detemnines whether the available content and ads database contains time- 
eligible, "favored lead" content elements. Should process block 150 determine 
the available content and ads database does contain time-eligible, "favored lead" 
content elements, process block 160 identifies the least recently played, time- 
eligible, "favored lead" content element in the available content and ads 

15 database. The process block 160 instructs the control selection switch to 
transmit the identified element. This decision result is written in process block 
120 to the display status console and it is subsequently written to the log in 
process block 130. The real-time content selection decision module then 
hibemates until the next trigger event, as shown in process block 140. 

20 Should decision block 150 determine that the available content and ads 

database does not contain the time eligible "favored lead" content elements, 
process block 170 instmcts the content control selection switch to transmit the 
pre-programmed schedule element. This decision result is written in process 
block 120 to the display status console and it is subsequently written in process 

25 block 130 to the log. The real-time content selection decision module then 
hibemates until the next triggering event, as shown in process block 140. 

As best shown in Figure 4, should decision block 90 in Figure 3 detemiine 
the instantaneous aggregate traffic is not above expectation, then decision block 
175 determines if the instantaneous aggregate traffic is below expectation. If so. 

30 then process block 190 determines if the next element should be an advertising 
element per the pre-programmed default schedule. If process block 190 
determines the next element is an advertising element per schedule, decision 
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block 200 determines rf the available content and ads database contain time 
eligible ads without guaranteed audience levels in excess of the instantaneous 
aggregate audience. If decision block 200 determines the available content and 
ads database does contain time eligible ads without guaranteed audience levels 
5 in excess of the instantaneous aggregate audience, process block 210 identifies 
which of the ads has least recently been played from among those historically 
showing the largest positive effects on instantaneous audience and instructs the 
content control selection switch to transmit it. The decision is written in process 
block 220 to the status display console and it is subsequently written in process 

10 block 240 to the log. As shown in process block 250, the real-time content 
selection module then hibemates until the next triggering event. 

Should decision block 175 find that the instantaneous aggregate traffic is 
not below expectations, process block 185 notes the existence of an anomalous 
change in instantaneous traffic and writes an alert to the console status display 

15 log. However, as aggregate traffic remains within the nominal range, content 
selection control is instructed in process block 185 to transmit the pre- 
programmed schedule events. This decision result is written in process block 
220 to the console status display and it is subsequently written in process block 
240 to the log. As shown in process block 250, the real-time content selection 

20 module hibemates until the next triggering event. 

If decision block 175 detemnines the instantaneous aggregate traffic is 
below expectation and decision block 190 determines the next element in the 
queue is not an advertisement per the pre-programmed default schedule, 
decision block 200 will identify the least recently played, time-eligible content 

25 element from among those showinig positive effects on instantaneous aggregate 
audience, and will instruct the control selection module switch to transmit the 
identified content element. This decision result is written in process block 220 to 
the console status display and it is subsequently written in process block 240 to 
the log. As shown in process block 250, the real-time content selection module 

30 hibemates until the next triggering event. 

If decision block 175 determines that the Instantaneous aggregate traffic 
is below expectation, decision block 190 determines that the next element is an 
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advertisement per the schedule, and decision block 200 determines that the 
available content and ads database does not contain time-eligible ads without 
guaranteed audience levels in excess of the instantaneous aggregate audience, 
then process block 270 identifies the least recently played, time-eligible public 

5 service announcement in the available content and ads database and instructs 
the content selection switch to transmit it. This decision result is written in 
process block 220 to the console status display and it is subsequently written in 
process block 240 to the log. As shown in process block 250, the real-time 
content selection module hibemates until the next triggering event. 

10 Music duration data from the available content and ads database would 

be used to calculate the timing of trigger events for the decision tool. Other 
trigger events (e.g., completion of "break-in" weather advisories, the conclusion 
of variable length sporting events, etc.) would also initiate the content selection 
process, 

15 Use of the system to feed real-time optimized content and ads to 

traditional broadcasts and cablecasts, in addition to the internet netcasting, is 
accomplished by feeding the digital data to the radio control board or television 
broadcast switcher, in parallel with the same signal being sent to the internet 
streaming application. 

20 Many possible decision algorithm system choices exist, including those 

employing one or more of deterministic logic, fuzzy logic, genetic algorithms, 
neural networi<s, regression analysis, expert systems, etc. Collectively, Vne 
various choices could supplement or replace the example of detenninistic logic 
embodied in Figures 2-4. within the invention's same system and method of 

25 business. Furthemnore, the term module should be interpreted broadly to include 
implementations using many various computer programming languages, tools, 
and techniques. 

Variations in content selection decision software module implementation 
are likely to reflect and promote competition among content providers using the 
30 invention. When more than one competing content provider is using the 
invention in the same mari<et, the option for use of a different decision algorithm 
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could be exploited by each to provide distinct responsiveness to audiences in 
pursuit of a competitive advantage. 

A wide variety of hardware and software choices exist for the "digital juke 
boxes" or other mass storage of content, for the streamed netcasting delivery 
5 software, for the network traffic statistical tradcing. for the content control switch, 
for the status display consoles, and for the event logging and database software. 
To enable comprehension of a fully integrated system implementing the 
invention, some example choices are discussed below. As time passes and 
technology advances, successor products should constitute obvious 

1 0 replacement choices. 

Regardless of the hardware component choices integrated within an 
implementation, the radically new system and method of business of the 
invention, consists fundamentally of the real-time monitoring of audiences for the 
automated, real-time optimization of programming content and advertising. 

15 including audience maximization, the avoidance of advertising "make goods" the 
capture of advertising premiums when possible, the stratification of audiences by 
listener type and locale, and the other objectives described above. From the 
above description of the invention, those skilled in the art will perceive 
improvements, changes and modifications. Such improvements, changes and 

20 modifications within the skill of the art are intended to be covered by the 
appended claims. 
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What is claimed is: 

1 . A system for adapting in real-time the content of a steam of user 
requested data elements, the system comprising: 

a computer processor for processing content selection: 
5 storage media for storage of data elements functionally coupled to said 

computer processor, 

a streaming data delivery module functionally coupled to said computer 
processor which delivers the stream of data to the user 

a real time tracking module \which provides a first signal indicative of the 
10 number of users requests; and 

a content selection module which detenmines which data elements are 
placed into the stream of data based upon a schedule of data elements and the 
value of the first signal. 

2. The system for adapting in real-time the content of the stream of 
15 user requested data elements of claim 1 wherein the real time data tracking 

module is configured to receive information about the number of requests for the 
data stream and calculate the incremental increase or decrease of users. 

3. The system of daim 1 wherein the content selection module is 
configured to retrieve data elements from the storage media, the stream of data 

20 elements having an associated nominal level, the content selection module being 
operable to change the content of the stream of data if the first signal indicates 
the number of requests for the stream of data deviates by a predefined amount 
from the nominal level. 

4. The system of daim 3 wherein the content selection module fijrther 
25 determines which data elements are placed into the stream of data elements 

based on the time of day and is capable of detemnining whether the data 
elements should be an advertising element 

5. The system of daim 3 wherein the content selection module fijrther 
determines which data elements are placed into the data stream based on the 

30 time of day and is capable of determining whether the data elements should be a 
time-eligible forward lead content element. 
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6. The system of claim 3 wherein: 

the control selection module is capable of determining whether the 
storage media contains time-eligible premium payment rate advertisements 
having associated minimum viewer levels, and of determining if the first signal is 
5 indicative of a viewership higher than the minimum level; and 

the control selection module is operable to insert the time-eligible 
premium payment rate advertisement into the data stream. 

7. The system of daim 3 wherein the content selection module is 
capable of determining rf the first signal is indicative of a drop in viewership and 

10 is capable of adding a time-eligible content element having a positive influence 
on viewership into the data stream. 

8. The system of daim 3 wherein the content selection module is 
capable of detenmining if the first signal is indicative of an increase of viewership 
over the nominal level and is capable of adding time^ligible premium advertising 

1 5 data elements to the data stream. 

10. A method of adapting the content of a data stream in real-time 
containing user requested data elements, the method comprising: 

tracking the number of requests for the data elements; and 
changing content of the data stream if the number of user requests fails 
20 below a predetermined level. 

11. A method of adapting the content of a stream to a user containing 
data elements of data segments in real-time tiiat are requested by a plurality of 
users, the metfiod comprising: 

providing a data structure containing transmittable data segments; 
25 providing a first modifiable program schedule which lists a nominal 

viewership level, and the order and time of transmission of the transmittable data 
segments to be transmitted; 

determining a first property which is a function of the requests by the 
users of the data elements; and 
30 modifying the first modifiable program schedule if the first property is a 

predetermined amount from nominal viewership level. 
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12. The method of adapting in real-time the content of a stream of user 
requested data of claim 11 wherein the first property is a function of the number 
of requests by the users of the data elements within a given time period. 

1 3. The method of adapting in real-time the content of a stream of user 
5 requested data segments of claim 1 1 wherein the first property is indicative of the 

locale of tiie requests by the users. 

14. The method of adapting in real-time the content of a stream of user 
requested data of claim 1 1 wherein the first property Is indicative of the internet 
domain type of the users. 

10 15. The method of adapting in real-time the content of a stream of user 

requested data of claim 12 wherein tiie first modifiable program schedule lists in 
a first location a first advertisement data segment, having a first value which is 
capable of being compared to the first property; and further includes the step of 
removing first advertisement data segment from said first modifiable program 

1 5 schedule if the first property is below the first value. 

16. The method of adapting in real-time the content of a stream of user 
requested data of claim 1 1 wherein the data structure containing b^nsmittable 
data segments contains a first advertisement data segment listed in the first 
modifiable program schedule, having a first value which is capable of being 

20 compared to the first property further includes the step of removing first 
advertisement data segment from said data structure if the first property is a 
predetemiined amount from the first value. 

17. The method of adapting in real-time the content of a stream of user 
requested data of claim 15 furttier including the steps of listing a second data 

25 segment in the first location of the first modifiable program schedule. 

18. The method of adapting in real-time the content of a stream of user 
requested data of claim 16 fijrther including the step of listing a second data 
segment in the first location of the first modifiable program schedule. 

19. The method of adapting in real-time the content of a stream of 
30 user requested data of claim 12 wherein the first modifiable program schedule 

lists a second data segment and wherein said first property is at least 
predetermined amount from nominal viewership level; and further including the 
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Step of inserting first advertisement data segment into the modifiable program 
schedule after the second data segment. 

20. The method of adapting in real-time the content of a stream of user 
requested data of claim 11 wherein the first modifiable program schedule lists a 

5 second data segment and further including the step of inserting said first 
advertisement data segment into the stream of data if the first property is above 
a predetemnined amount from the nominal viewership level. 

21 . The method of adapting in real-time the content of a stream of user 
requested data of claim 1 1 further including the steps of providing a second 

10 modifiable program schedule which lists the order and time of transmission of a 
transmittable data segments to be transmitted in a second stream of data; 
determining a first property of the requests by users of the first stream of data; 
modifying the second modifiable program schedule if the first property is a 
predetermined amount from the nominal viewership level. 
1 5 22. The method of adapting in real-fime the content of a stream of user 

requested data of claim 12 further comprising: 

providing a second modifiable program schedule which lists the content of 
a second modifiable stream the transmittable data segments; and 

modifying the second modifiable stream of data segments if the first 
20 property falls below a predetermined value. 

23. The method of adapting in real-time the content of a stream of user 
requested data of claim 22 wherein the steps of modifying the second modifiable 
stream the transmittable data segments includes inserting a first advertisement 
data segment into the stream of transmittable data. 
25 24. The method of adapting in real-time the content of a stream of user 

requested data of claim 1 1 further comprising: 

providing a second modifiable program schedule which lists the content of 
a second modifiable stream the transmittable data segments; and 

modifying the second modifiable stream of data segments if the first 
30 property falls below a first detemninable value. 
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25. The method of adapting in real-time the content of a stream of user 
requested data of claim 24 wherein the first property is a function of the number 
of requests by the users of the data elements within a given time period. 

26. The method of adapting in real-time the content of a stream of 
5 user requested data of claim 24 wherein the first property is a function of the 

local of the requests by the users. 

27. The method of adapting in real-time the content of a stream of 
user requested data of claim 24 wherein the first property is Indicative of the 
domain type of the users. 

10 28. An apparatus for adapting the content of a stream of user 

requested data elements, the apparatus comprising: 

a computer processor for processing content selection; 
a storage media for storing data elements functionally 
coupled to said computer processor; 
15 a data stream delivery module functionally coupled to said 

computer processor which delivers the stream of data to the user 
a tracking module which provides a first signal indicative of 
the number of user requests within a predetermined time internal; 
a timing element that defines a predetermine time interval 
20 based upon the size of a transmitted data element; and 

a content selection module which determines which data 
elements are transmitted in the stream of data based upon a 
schedule of data elements and the value of the first signal within 
said predetermined time interval. 
25 29. The apparatus of claim 27 for adapting the content of the stream 

of user requested data wherein the data tracking module is configured to 
calculate intermittent increase or decrease in users within said predetermined 
time interval. 

30. The apparatus of claim 27 wherein the content selection module 
30 is capable of retrieving data elements fi^om the storage media, the stream of 
user registered data having an associated nominal level, the content selection 
module being operable to change the content of the stream of data if the first 
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signal is indicative of a number of requests for the stream of data is a 
predetermined amount from the nominal level. 

31. The apparatus of claim 27 wherein said data elements are 
comprised of a second set of data elements having an associated second 

5 value indicative of the time of day. 

32. The apparatus of claim 27 wherein a third set of data elements 
having a third associated value indicative of a minimum required viewership 
level. 

33. The apparatus of claim 27 wherein said data elements are 
10 comprised of a fourth set of data elements having an assigned value indicative 

of a favored lead element. 

34. The apparatus of claim 27 wherein said data elements are 
comprised of a fifth set of data elements having an assigned value indicative of 
a public service announcement. 

15 35. The apparatus of daim 27 wherein said data elements are 

comprised of a sixth set of data elements having a sixth variable indicative of a 
local flag. 

36. A method of adapting the content of the stream of data containing 
user requested data elements, the method comprising: 

20 establishing a predetermined time interval based on the size of 

the data elements; 

tracking the number of user requests for the data elements; and 
changing the content of the data stream fully within the 
predetennined time interval if the number of user requests falls below the 
25 predetermined level, 

37. A method of adapting the content of a data stream to a user 
containing data elements of data segments requested by a plurality of users, 
the method comprising: 

providing a data structure containing transmittable data 

30 segments; 
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providing a first modifiable program schedule which lists a 
nominal viewership level and the order of transmission of transmittable 
data segments. 

detemnining a first property which is a function of the number of 
5 requests by the users of the data elements within a given time period; 

establishing a predetermined time inten/al based upon the size of 
the data segments; and 

modifying the first modifiable program schedule if the first 
property is a predetermined amount from the nominal viewership level 
10 for any given data segments. 

38. The method of claim 37 wherein providing a data base includes 
providing data elements having first associated value indicative of the time of 
day. 

39. The method of claim 37 wherein providing a data base includes 
15 providing data elements having a second associated value indicative of a 

minimum viewership level. 

40. The method of claim 37 wherein providing a data base includes 
providing data elements having a third associated value indicative of the 
indicative of a public service announcement. 



wo 01/54323 PCT/US01/OI602 

1/4 



Intomcc 



pS] Non-ntcmet 
fonnats for sotsultBnoous 
transmission: broadcast 
— cabK etc 



I 



[35] Rouicr, Sw&ch. or Similar Device Recordng 
Network Traflc Data* 



I 



[30] Screamed 
DcDvcxy Software* 



[Data on Router or Swttch TfafHc] 



[Outbound Netcast] 



[20] Cbmmercial 
Mass Storage of 
^ghized Ctantcnt 
and Advertismg* 



[25] Content Sdectjon 
Control Suatchiog* 



I 



[45] Optional live 
Himan ^udb Cofxtent 
and Control Override 



[itetual^ 



[12] Console 
Status 
Display 



(40) Real-tane Traffjc Data Ttacldng Software* 


i 










r yTngger 




[10] Real-time Content 
Selection Decision 
Software + 


[Rec*d] 

1 





[Pre-Boilt Off-line] 



[18] Available 
Cbntoit&Ad 
Database 



[15] Log for 
Off-fine Research 
Ana^isand 
Parameter 
Optimization 



[U|xlatedbfr*line] 



[C^xiated off-line] 



[19] Stratified 
HcstortcalData 
CTiaffic versus 
Selection) 0 



System Bock Diagram 



4- e decsion software could Bxvolve one or more algorithms (tg. detenninistic or fin^ neural network. Gc,). 

The decision software would contah or have access to the pro' piog i diiun ed default schedule. 

stratifications could be made oamult^ grounds (e.g., advcrtisi:^ vs. progranmung content, tinie of da/. 

day of week, bo&fa/ seasons^ homedom^ of InterxieC tistcnos and/ior viewers, etc.) 
Acx actual netcast feeds and those reconnnettded by the decision sofhvare (l^d*) wiD each b^ 



Figure 1 



wo 01/54323 



PCTAJSOl/01602 



2/4 



[48] Mostrecatf 

fOJUCStOd did IQCCfVOd 

fitxn AaaMuw jQctfa 
Tracking Sqfti/eaz 




[SSI Cantera CorOrot 
Selection S^inSdi is 

nstructod to tiunsnilt 
mandatxxy coRtenL 



PSI Content Contml 
SeieaionSMi^h ktstncted 
to transntt the 
pro^pTQ^^snmod schedule 
tietnoiL 



I 



[60] Decision result is 
written to Cbrasc/e 
Status Duplcy 



I 



[80] Dedsioa result is 
wr&ten to /iCtg 



I 



[85] AcoZ-iifne Gonrcrr 
Selection Deesision 
Sqfhtmti&ctnsaes 

until nsd trigger event 




Flow Cbart foz Real-time Content Selection Decision Software^ page 1 of 3. 

In context, 'toc-cligibl;e*' dcmenls aic tHosc that (a) fit within the available time slot, in terms of their 
^TP*ty'/>n, AND (b) azc appropriate to the time of day and year. For example, matint content elements may 
be inappropriate for times of day when diildren are likely to comprise a significant share of the audience, 
and ads for antifreeze make more sense in some montiis &an others. The term ''schedule el ement s" 
tn*' h^dfs all content: both advertisements and program elements (nmsic, news, and other programming). 



Figure2 



wo 01/54323 



PCT/USOl/01602 



3/4 




[100] Should 
next dement be 



No 



an 



advertisement, 
per schedule? 



[150] Does Avaiabie 
Conteni ami Ads 
Docbase contain 
tiiTie-cI^gjble %vcwd 
lesd" c(Mitcnt 
dements? 



No 




[110] Identify least rccenHy pl^ 
of the time-d^bk; tugNst prmuim 
payment rale advertisensents n the 
Available Content and Ads 
Database. Content Contwt 
Selection Swit^smstmctedto 
transmit the identified advotisemenL 



[120] Decskn 
result is written to 
Console Status 
Display 



I 



[I30]Deci5ioa 
result is wiitten 
toLog 



[160] Identify the feast recently 
pb^ed, t^[ne-c^gible Tavored lead* 
content clement in the Available 
Content and Ads Database, Content 

Contral Seleaion Sivitth xs 
instntcted to transmit the oidentified 
dement. 



1X70} Content Contn^ 
Selection S^eh is 
instructed to transmit 
the pre-programmed 
schedule element. 



[140] Red-time Coatertt 
Selection Decision 

hSieraates until 
next tripger event 



Flow Chart for Real-time Cotiient Selection Decision Software^ page 2 of 3. 
Please see notes cm the first page of the Flow CSiazt 

Figures 



wo 01/54323 



PCT/US01/0I602 



4/4 




[185) Existence of anomalous change 
in nstamsiieous trafTc is written as an 
skxtio Console Siatux Deploy mi 
log. However, as aggD:gatetrafrc 
remains within nomna] raikg^ Content 
ControiSe!ea(onSiiHtdt}sinstnsetai 
to transmit the pre>programmed 
schedule efemett. 



[260] In the Available Content and Ads 

DaSehase^ identify the least reccxttV 
ptajred» tlme-el|^>le content dement from 
amopg those showir^ posiUvc effects on 
the instantaneous aggregate audience: 
Content Control Selection Switch is 
instrucied to transm^ the idaitined 
content demoiL 



[270] Identig^ the least recently 
played, time-el^fe public 
service announcement in the 
Available Content and Ads 
Doabase; and instruct the 
Content Control Selection 
Switch to transmit iL 



[210] Among such ads, identify the 
least recently played from anxsi^ 
those historically showo^ the 
brgcst pos&ive effects on 
instantaneous audience; and instruct 
the Content Control Selection 
5Wf<eA to transmit iL 



[220] Decision 
result is written to 
Console Status 
Vuplay 




[250] Real-time Content 
Selection Decision 

S^hmve hibernates until 
next trigger event 



[240] Decision 
result is written 
\oLog 



Fbw Chaxt for Real-Tiine Content Selection Decision Software, page 3 of 3. 
Please see notes on the first page of the Flow Chart 

Figure 4 



